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The Rise of Southern Nevada as a
Cluster for Metropolitan Transit
Technology Innovations
ARTHUR C. NELSON

The suite of
private sectordriven innovations
in transportation
technologies may
reflect the
inherent support
for disruptive
economies and
technologies that
made Southern
Nevada what it is.

PROFESSOR OF URBAN PLANNING AND REAL ESTATE DEVELOPMSENT
UNIVERSITY OF ARIZONA

Abstract
Southern Nevada is emerging as the nation’s leader in private sector-driven innovations
in transportation technologies. From the humble beginnings of a monorail system
serving a portion of major hotel and gaming venues along the Las Vegas Strip, now
supplemented by an array of people movers, Southern Nevada continues to attract
transit innovations in tunneling, Hyperloop, and driverless vehicle delivery technologies.
The region may soon anchor a high-speed rail system connecting Southern Nevada to
Los Angeles. The purpose of this briefing paper is to frame the nature of this emerging
transportation cluster and the opportunities this creates for Southern Nevada to
become the world’s center for innovative transportation technology research,
development, and application.

Introduction
Southern Nevada is quietly creating a cluster of technologies in innovative
transportation. While to some these innovations just “seemed to have happened,” they
are part of a larger, sometimes subtle series of transportation innovations that make
Southern Nevada attractive to transportation technology innovators. And while all these
new transportation modes are quite different, what they have in common is that they
are innovative with some happening here first.
Why Southern Nevada? The region has one of the largest airports in the nation,
connecting it to venture capital and research and development hubs. Its rapid growth
induces even more growth, increasing the opportunity to experiment with innovative
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transportation services. A favorable business climate exists including economic
development incentives. There also is low risk of natural and selected manmade disasters
and the availability of renewable energy. Finally, it is close to what would be the world’s
fifth largest economy if it were not a state—California—that allows Southern Nevada to
be an innovative testing ground for adjacent emerging markets.
The end result is a cluster of talent in research and development, testing, and finance in
the application of innovative transportation technologies that are best explored in a
region open to new ideas. For Southern Nevada to become the world’s center for
innovative transportation technology state and local leadership should explore what is
required to diversify the region’s economy through transportation innovation, research
and development, and manufacturing.
The selection of the Las Vegas Global Economic Alliance’s (LVGEA) application promoting
advanced manufacturing in the region as one of 60 finalists for the Economic
Development Administration’s $1 billion Build Back Better regional challenge provides an
opportunity to pursue the infrastructure and to develop the workforce pipeline to support
such an initiative.1 This initiative would also benefit from engagement with the UNLV
Transportation Research Center, which has a long track record of partnerships with public
and private entities.
If harnessed, the cluster can become a self-sustaining engine of innovation. The risk is that
without targeted public-sector assistance, the cluster and its component parts may simply
become one-off adventures. The purpose of this briefing paper is to frame the nature of
this emerging cluster. Future work will be needed to explore ways to sustain the cluster
as a key element of regional, state, and even national economic development and
diversification.
This briefing paper begins with a review of the role of non-automobile transportation
modes to serve densely developed urban areas. This review summarizes the role of such
public transit systems as light rail, bus rapid transit, and streetcar systems in increasing
the efficiency of densely settled areas. The briefing paper then reviews the nature of two
sets of transportation innovations serving intra-metropolitan and inter-metropolitan
areas and then evaluates why these innovations have become centralized in Southern
Nevada. The briefing paper concludes with a discussion of the next steps that are needed
to advance Southern Nevada as the leader in transportation innovation.

2
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Growth, Density, Economic Inefficiency, and the Role of Public Transit
Cities are formed and grow in large part by creating agglomeration economies. 2 This
occurs when higher concentrations of economic activity reduce the average cost of
production allowing more firms to cluster together, which leads to lower costs of
production and higher productivity.3 Cities become larger as economies of agglomeration
are exploited.4 The addition of transportation improvements such as highways make it
possible to reduce transportation times between firms and markets, adding to this
momentum. If cities become too large, however, transportation congestion can have a
counter-productive force, encouraging firms to escape congested areas, 5 although not
without undermining some of the benefits of agglomeration economies that made cities
possible in the first place.6
A key role of transit is to overcome automobile-based transportation congestion effects
of agglomeration. Robert Voith characterizes transit as essentially “noncongestible” and
best suited to sustain agglomeration economies in downtowns and other activity centers,
as well as along the corridors that connect them. 7 Research by Daniel G. Chatman and
Robert B. Noland found that transit infrastructure can lead to large agglomeration
benefits, measured by increases in employment density and regional population.8 Indeed,
a growing body of research shows that, when separated from automobile traffic, transit
enhances economic development.9 Notably, transit improves accessibility between
people and their destinations by reducing travel time relative to alternatives. 10 At the
metropolitan scale, adding such high-capacity transit modes as light rail and street cars in
built-up urban areas increases aggregate economic activity.11
Meeting the unique transportation needs of these high-density, high-intensity urban
places may be done best through private or public-private systems using technologies
that are more appropriate for the context than standard public transit systems. This is
where Southern Nevada is emerging as a leader. This study begins with the intrametropolitan technologies of monorails, Boring transit tunnel technology, and driverless
last-mile delivery vehicles. It continues by introducing local efforts to advance the intermetropolitan technologies of Hyperloop and high-speed rail.
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Intra-Metropolitan Transportation Innovations
Intra-metropolitan transportation innovations include the Las Vegas Monorail, Elon
Musk’s Boring Company technology that is referred to as the “Boring transit tunnel
technology” or B3T, and last-mile driverless delivery vehicle technology.
Las Vegas Monorail
Beginning in 1995, the Las Vegas Strip introduced a monorail to connect hotels with
gaming and recreational venues (see Figure 1). Today, the system has seven stations
serving MGM Grand, Bally’s/Paris, Flamingo/Caesars Palace, Harrah’s/The LINQ, Las
Vegas Convention Center, Westgate Las Vegas, and the Sahara (see Figure 2). A stop also
is planned for the MSG Sphere, while an extension to Mandalay Bay to serve Allegiant
Stadium is on hold. With more than 13,000 average daily riders (pre-pandemic),
patronage is not trivial. However, during the height of the pandemic, the system was shut
down from March 2020 until May 2021. In late 2020, the Las Vegas Monorail filed for
bankruptcy and was obtained by the Las Vegas Convention and Visitors Authority (LVCVA).

Figure 1: Las Vegas Monorail

Source: “Monorail Station Guide,” 2022 (www.lvmonorail.com/stations/).

Monorails are not common in the U.S., however. One reason is that monorail systems
face numerous design and maintenance hurdles. 12 Successful exceptions are Seattle’s
monorail, with just two stations, that was built for the 1962 World’s Exposition but is used
little for business purposes 13 and Miami’s 21-station monorail system serving mostly
downtown with more than 30,000 daily riders. 14 They are successes because, in Seattle’s

4
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case, the system has been operating with sufficient ridership to justify public costs for 60
years, and Miami’s system is a key element of downtown mobility.
Figure 2: Las Vegas Strip Monorail Route

Note: Notice the lack of connection to the airport.
Source: “Las Vegas Monorail Map,” 2022 (www.lvmonorail.com/route-map/).

Miami and Seattle notwithstanding, private sector monorails have mixed success.
Perhaps the most (in)famous is the four-station Las Colinas people mover in Irvine, Texas,
that has had sporadic operations since opening in 1989 with low ridership and numerous
suspensions of operation. 15 Officials hoped that by connecting office buildings throughout
the massive mixed-use master planned complex, which is comprised of about 25 million
square feet (about the same as downtown Dallas),16 the people mover would be a
harbinger of future monorail systems elsewhere. It turns out that it is more convenient
for people to drive between buildings than take the people mover. Of course, one reason
for this is that with just four stations serving more than nine square miles of land,
accessibility is limited.
With few exceptions, successful monorail systems are privately operated and serve
mostly tourist needs such as Disneyland and Disney World. The success of Miami’s system
combined with lessons from successful and failed private-sector systems should lead to
more interest in monorails in other parts of the nation. Nonetheless, research into these
lessons seems lacking. Locally, research is needed to identify lessons from the Las Vegas
Strip’s monorail system that can guide future planning and investment here and
elsewhere. This research should focus on the effects of land use patterns, urban design,
regulatory barriers, and the economics of operating the system especially without public
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sector assistance. Indeed, the privately-run Las Vegas monorail went out of business and
is now operated, and subsidized, by the LVCVA.
The major limitation for Southern Nevada is the monorail does not connect the airport to
The Strip. Connection to Harry Reid International Airport is essential for the long-term
sustainability of the monorail system. Also of note, as part of the transfer of the monorail
to the LVCVA, a non-compete clause that would have prohibited Boring from running
tunnels in areas served by the monorail was removed. This technology is discussed next.
Boring Transit Technology
This section introduces innovations in tunnel technology to expand transit options in
urban areas. The term “Boring transit tunnel technology” (B3T) differentiates this
innovation from more commonly perceived forms and uses of tunnels.
B3T results in tunnels built explicitly for electric vehicles that reduce the size and
complexity of the tunnels and their associated costs (see Figure 3). Normally,
underground transportation tunnels need to be ventilated because vehicles are powered
by combustion engines. Tunnels are also large because they accommodate buses and
trains. The B3T technology uses only electric vehicles. These tunnels also can be stacked
one on top of each other although that has not been done yet.
Figure 3: Las Vegas Convention Center Boring Technology Tunnel

Source: “The Boring Company,” 2022 (www.boringcompany.com/lvcc).
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Elon Musk’s Boring Company has its first fully-operational transit system working in
Southern Nevada, serving the recently expanded Las Vegas Convention Center, and called
the “Campus Wide People Mover” or CWPM (see Figure 4).17 This first “proof-of-concept”
project includes about 1.5 miles of tunnels serving the convention district. The project
costs about $30 million per mile, which is comparable to conventional tunnels although
costs may fall as experience is gained and scale is increased.
Figure 4: Route of the Las Vegas Convention Center’s Campus Wide People Mover

Source: Las Vegas Convention Center Public Hearing on the Budget and Board of Directors Meeting, May 22, 2019.

The convention center system reduces a 25-minute walk to a two-minute ride in a Tesla
electric vehicle. However, riders may incur additional time to access their destinations
after being dropped off at one of the stations (see station locations in Figure 5). With a
capacity of about 4,000 riders per hour 18 it may be unable to handle large volumes of
conference attendees who must get to different activities between sessions. On the other
hand, hourly volumes exceed that of bus rapid transit and light rail transit systems. For
instance, typical hourly volumes for local buses, bus rapid transit, and light rail are about
320, 720, and 2,700 passengers, respectively.19
Once refined based on experience gained with the CWPM, one can imagine other
applications for Southern Nevada. Tunnels could connect the airport to the convention
center as well as key destinations along The Strip. The Boring Company and Clark County
are formally engaged to realize this vision. Conceptually, a 29-mile system will comprise
51 stations that connect hotels, the convention center, Allegiant Stadium, UNLV, and
downtown Las Vegas (see Figure 5).
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Figure 5: Proposed Alignment and Stations of the Vegas Loop Contracted Between
Boring Company and Clark County

Source: Clark County
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B3T may also be used to facilitate development of UNLV’s Harry Reid Research and
Technology Park, which houses Black Fire Innovation, located roughly six miles west of
The Strip by connecting the business park to the airport and the UNLV main campus along
with key nodes in between. Scaled up, costs might be less than surface transportation
improvements, but more importantly travel-time savings should be considerable because
of fewer stops.
Driverless Last-Mile Delivery Vehicle Technology
Stimulated by COVID-19 social isolation, tens of millions of Americans depended on
internet purchases and third-party delivery of goods. Major e-commerce firms have
accelerated their restructuring of delivery logistics to create hub-and-spoke distribution
systems. At the most local level, purchased goods are shipped from one of several
warehouse hubs to local centers, which are then shipped out on vehicles, sometimes
within the same day of ordering.
This is called the “last-mile” challenge.20 Most delivery vehicles are large, rely on fossil
fuels, and are driven by humans. The field is ripe for vehicles that are small and nimble,
non-polluting, and driverless. One such innovator is Nuro, a driverless vehicle technology
based in Mountain View, California.
Nuro is moving into Southern Nevada to produce its first battery-powered robotic
delivery vehicle (see Figure 6).21 According to the Nevada Governor’s Office of Economic
Development (GOED), Nuro plans to build two facilities.22 These include a 100,000 squarefoot “end-of-line manufacturing facility” on a 10-acre site (see Figure 7) with the capacity
to manufacture thousands of autonomous delivery vehicles using a BYD (Build Your
Dreams) USA electric vehicle platform that Nuro will autonomize with its software and
digital infrastructure. Nuro will also develop a closed-course testing track on 74 acres at
the Las Vegas Motor Speedway that will allow its products to be evaluated and validated
in several environmental contexts (see Figure 8).
Nuro is planning to invest $40 million in the project. It also plans to create more than 250
skilled high-tech jobs, paying higher than the local median wage, in the next decade.
Those jobs will be in the research, development, and production of delivery vehicles.23 If
successful, GOED predicts that Nuro will have a $2.2 billion economic impact over the 10year period after operations commence in 2022. Nuro received $170,519 in tax
abatements over 10 years from GOED. The project is expected to generate more than $25
million in tax revenue during the decade.24

Brookings Mountain West | March 2022

9

Figure 6: Nuro Driverless (and Passengerless) Delivery Vehicle

Source: “Nuro,” 2021 (https://www.nuro.ai/).

Figure 7: Nuro’s 125,000 Square Foot Assembly Plant

Source: “Nuro,” 2021 (https://www.nuro.ai/).
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Figure 8: About 74 Acres of Land Within the Las Vegas Motor Speedway will be
Available Exclusively for Nuro Vehicle Testing

Source: “Nuro,” 2021 (https://www.nuro.ai/).

Nuro is essentially a “last-mile” delivery vehicle technology. Some of its key backers
include Kroger, Domino’s, Walmart, FedEx, Chipotle, and CVS. If the technology can be
perfected—there is some concern it may take longer than initially assumed—such lastmile driverless delivery technologies can recast residential location choices. 25 On the one
hand, households need not live near stores for shopping although this assumes they will
trust the selection of goods made by others such as for groceries. On the other hand, lastmile delivery technology is limited to a short range around dispersed processing centers
and may operate inefficiently in suburban fringe, exurban, and rural areas.

Intra-Metropolitan Transportation Innovations
Inter-metropolitan transportation innovations include the Hyperloop technology,
currently in testing at APEX, the large industrial park in North Las Vegas, as well as what
may be the nation’s first true high-speed rail that would connect Las Vegas to Los Angeles.
Hyperloop
The hyperloop is an old idea whose time may be coming, or not. Conceptually, a
hyperloop is a train that runs suspended by magnetic systems in a vacuum tube. 26 The
idea is not new—it was first conceptualized in 1799 by London inventor George Medhurst,
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who built a working version that carried people in carriages between 1844 and 1847.
Functional systems have been built and operated in Dublin, London, New York, and Paris.
None of these systems ever really got off the ground, so to speak.
Robert H. Goddard is credited with being the first to theorize that hyperloops could move
passengers and freight cargo at nearly the speed of sound (767 miles per hour at sea level)
at low cost. In his scheme, hyperloop technology is comprised of three components:
tubes, pods, and terminals.27 Tubes are a large sealed, low-pressure system that can be
built on the surface, belowground, or conceivably elevated above ground. 28 The pod uses
magnetic or aerodynamic levitation (using air-bearing skis) along with a propulsion system
to glide along a fixed guideway. Terminals exist at both ends.
The modern hyperloop was envisioned by Elon Musk in a 2013 paper titled “Hyperloop
Alpha” (see Figure 9 for a schematic).29 He advanced a contrarian perspective to the thenproposed multi-tens of billions of dollars high-speed rail system connecting Los Angeles
to San Francisco through the Central Valley, arguing it would be far cheaper, more
efficient, and handle more passengers.
Figure 9: Hyperloop Image Showing Magnetic Elevated (Maglev) Vehicle on Tracks
Powered by Rear Turbine Through a Vacuum Tube

Source: “Hyperloop all cutaway,” 2021 (https://commons.wikimedia.org/wiki/File:Hyperloop_all_cutaway.png).
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The paper claimed that his Hyperloop (capitalized as a proper noun) could travel the 380
miles from Los Angeles and San Francisco in just 35 minutes at speeds approaching 750
miles per hour or far less than the 2.5 hours advertised by the California High Speed Rail
project, or the 1.25 hours it takes to travel the distance by airplane excluding time at
airports. The project has since been advanced by Richard Branson and rebranded as Virgin
Hyperloop.30
Hyperloop is designed to connect nodes over long distances and are thus considered a
form of inter-metropolitan transportation. There are preliminary plans for Hyperloops
connecting Chicago to Columbus to Pittsburgh, Dallas to Laredo to Houston, Cheyenne to
Denver to Pueblo, and Miami to Orlando. Yet, the world’s only currently operational
prototype is located in APEX, about 10 miles from the edge of the built-up Las Vegas
metropolitan area (see Figure 10).
Figure 10: World’s First Hyperloop Prototype in Apex, Nevada

Source: Akers, Mick, “First images of Hyperloop released,” Las Vegas Sun, March 17, 2021,
https://lasvegassun.com/news/2017/mar/07/first-images-of-hyperloop-released/.

Brookings Mountain West | March 2022

13

According to Virgin Hyperloop’s promotional information, the technology promises: 31
▪

Lower environmental impact than other modes of mass transportation;

▪

Airline speeds with the same G-forces as rail combined with the ease of riding in
a heavy-rail transit vehicle;

▪

A central command and control system that ensures safety and reliability; and

▪

No schedules because passengers depart from the station on their own schedule,
in their own pod, without having to stop at every station.

In theory, the Hyperloop can be as extensive as the nation’s interstate highway system
and perhaps more so. However, until Virgin or others can secure hundreds of millions of
dollars for research and development, acquire large tracts of land connecting major
population centers, and prove that the technology works safely and reliably, Hyperloop
may be decades away.32 Nonetheless, breakthroughs, funding, and market demand for
transit other than airplanes, trains, and automobiles for long distance travel may make
Southern Nevada the leader in hyperloop technology.
High-Speed Rail
High-speed rail is generally considered inter-metropolitan rail service operating at more
than 150 miles per hour.33 It is used throughout Europe and Asia. Which leads to the
following question and answer:
Q: What is the world’s largest economy that does not have a high-speed rail system?
A: United States of America.
High-speed rail is considered the inter-metropolitan bridge between short- to mediumrange travel and cross-country travel. For instance, the distance between Las Vegas and
Los Angeles is about 270 miles and takes between four and five hours via automobile
depending on traffic. Counting travel time to get from airports plus check-in and waiting
time, flying does not save time. High-speed rail on the other hand could reduce travel
time by a third to half.34
But there are other benefits such as reduced air pollution, less land area than airports
need for moving passengers, and moderately better flexibility in locating high speed rail
stations especially if they can be co-located with existing rail terminals. Moreover, their
ability to move people between population centers more efficiently than automobiles and
airplanes increases the value of proximate real estate as demand for residential, services,

14
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offices, and commercial activity increases. Call it the Grand Central Station effect only
applied to scores if not hundreds of urban centers across the U.S.
High-speed rail presents numerous technical challenges, however. They need specially
designed track that is likely limited to rolling stock designed for that purpose only and
high-speed rail track must be serviced more frequently than conventional track. They
often need separate rights-of-way especially if conventional tracks do not provide
sufficient space to add parallel track or if grades along conventional track are not suitable
for high-speed rail trains.
Needless to say, high-speed rail is much more expensive per mile to build and maintain
than conventional trains. These are among the reasons why high-speed rail is feasible
between large metropolitan areas. Only the Amtrak corridor between Boston and
Washington, D.C. has trains on special tracks capable of nearing though not reaching true
high-speed rail speeds. There are no definitive plans in the U.S. to build truly high-speed
rail systems anywhere.35
This is where the private sector has attempted to bridge the gap. In 2018, several
investors that eventually became known as Brightline West, prepared plans to connect
Las Vegas to Victor Valley, California. From there, passengers would connect to other
forms of rail transportation to reach destinations throughout the Los Angeles
metropolitan area. The conceptual routing is illustrated in Figure 11.
At full build-out, the project will extend south to Rancho Cucamonga, California, where
one would access the Metrolink San Bernardino line. A spur to the north would terminate
in Palmdale, California, accessing the California High Speed Rail system. 36 The main 180mile track from Las Vegas would be capable of carrying passengers at speeds of up to 200
miles per hour during the 85-minute trip and would be the nation’s only true high-speed
rail service.37 Construction is slated to start in 2023 assuming financing is in place.38
Brightline West’s analysis shows that there are 50 million one-way trips made annually
between Las Vegas and Victor Valley with 85 percent of them by car or bus. The company
projects that it will attract about 22 percent of the market, generating 11 million one-way
trips annually.39 What is not reported is the extent to which the service will induce more
travel, thereby generating more economic exchange between the metropolitan areas.
The next section explores reasons for Southern Nevada’s rise as a cluster of innovative
intra- and inter-metropolitan transportation research, development, and application.
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Figure 11: Proposed Route of Brightline West (Green) Where Connections Are Possible
Directly into Metropolitan Los Angeles (Other Colors)

Source: “Brightline West,” 2021 (https://www.gobrightline.com/brightline-west).

Why Southern Nevada?
Why is Southern Nevada attracting private sector-driven transportation technology
research, development, and applications firms? While each has their own reasons for
selecting the region, reviewing them reveals patterns that can be used by Southern
Nevada and state leadership to recruit other firms.
Las Vegas Monorail
The Las Vegas Monorail arose to meet the needs of large volumes of tourists accessing
major hotel, gaming, and conference facilities along the Las Vegas Strip. It should be

16
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connected to the airport. While it could be considered a successful “one-off” application
of monorail technology, lessons can be learned for application elsewhere.
Boring Transit Tunnel Technology
B3T is seen by the Las Vegas Convention Center as the solution to connect thousands of
conventioneers through its sprawling complex without further burdening surface
transportation systems. It also spares conventioneers long walks between conference
venues. This has become both the world’s first B3T application and the proving ground
for refinements and future applications in Southern Nevada and beyond.
Driverless Last-Mile Delivery Technology
Nuro chose Southern Nevada for its research, development, and production facilities for
the region’s direct, nonstop air connections with Silicon Valley, low-cost land accessed by
major highways, the presence of the Las Vegas Motor Speedway, and climate and terrain
that lend themselves to controlled testing. While it is not the only last-mile delivery
technology under development, success in Southern Nevada can be leveraged nationally
and internationally.
Hyperloop
The prototype Hyperloop technology is being tested in APEX, located about 10 miles from
the built-up urban area of metropolitan Las Vegas. Few places in the U.S. offer a more
remote location on stable terrain with benign weather than APEX. Though perhaps only
coincidental, the world’s first Hyperloop testing facility is also in the same metropolitan
area as the world’s first commercial application of B3T.
High-Speed Rail, Possibly the Nation’s First Long Distance System
Brightline West’s Las Vegas to Los Angeles high-speed rail corridor is very opportunistic.
The distance between these metropolitan areas is modest, congestion especially in Los
Angeles reduces accessibility, air travel connections are problematic, and both
metropolitan areas are growing. High-speed rail is seen as a logical way in which to
improve connections between these two “megapolitan” areas.40
The locating of these firms in Southern Nevada creates cross-cutting benefits.
Transportation connects people to each other either directly or through the goods that
are transported. As such, a critical mass of talent is being created in Southern Nevada that
can serve multiple transportation innovations.
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Advancing Southern Nevada as the Leader in Innovative Transportation
Technologies.
It is remarkable that Southern Nevada has quietly become the world’s proving ground for
innovative private sector-driven transit technologies—Hyperloop, B3T, and soon
driverless last-mile delivery technology. It also has refined the role of monorail technology
in moving passengers between nodes in a densely developed area to improve economic
exchanges and is on the cusp of being home to the nation’s first, true high-speed rail
system that will connect Southern Nevada to Southern California, one of the world’s most
dynamic economies.
These innovative transportation technologies are part of a subtle cultural disposition
toward innovation in Southern Nevada. To build on this cluster of transportation science,
engineering, economic, and business talent will require integration with existing regional
assets such as UNLV’s Transportation Research Center and engagement with the LVGEA,
the Regional Transportation Commission of Southern Nevada, and local governments to
make transportation innovation a regional economic development priority.
Indeed, all three of Southern Nevada’s largest cities could have a role in developing and
sustaining the initiative. North Las Vegas is proximate to the Las Vegas Speedway and the
APEX Industrial Park and the yet to be developed UNLV North Campus are within the city’s
boundaries. The City of Las Vegas created an Innovation Zone in 2016, in part, to establish
an urban testing ground for autonomous vehicles. Farther south, the City of Henderson,
in partnership with the College of Southern Nevada, GOED, and Haas Automation, a
leading machine tool builder that also owns Formula 1 and NASCAR racing teams, is
establishing a 2.5 million square foot facility on a 279-acre plot near the Henderson
Executive Airport.
Collectively, these assets can anchor public-private partnerships to support the research,
development, testing, and application of inter- and intra-metropolitan transit
innovations. The availability of federal resources through the American Rescue Plan Act
and the Infrastructure and Investment Jobs Act provides both urgency and opportunity to
explore how these resources can be leveraged to make Southern Nevada the world’s
center for innovative transportation technology.

18

Brookings Mountain West | March 2022

Endnotes

1

Finalists are eligible to compete for funding awards up to $100 million to implement three to eight projects supporting an
industrial sector. See, U.S. Department of Commerce, “U.S. Secretary of Commerce Gina M. Raimondo Announces Finalists For
$1 Billion ‘Build Back Better Regional Challenge,’” news release, December 13, 2021, https://eda.gov/news/pressreleases/2021/12/13/build-back-better-regional-challenge-finalists.htm.
2

Edward L. Glaeser, ed. 2010. Agglomeration Economics. National Bureau of Economic 528 Research. Available through
University of Chicago Press, www.nber.org/books-and-chapters/agglomeration-economics.
3

Alex Anas., Richard Arnott, and Kenneth A. Small. 1998. “Urban Spatial Structure.” Journal of Economic Literature 36(3):
1426–1464.
4

Antonio Ciccone and Robert E. Hall. 1996. “Productivity and the Density of Economic Activity.” American Economic Review
86(1): 54–70.
5

William T. Bogart. 1998. The Economics of Cities and Suburbs. Upper Saddle River, NJ: Prentice Hall.

6

Arthur C. Nelson with Kenneth J. Dueker. 1990. “The Exurbanization of America.” Journal of Planning Education and Research
9(2): 91-100.
7

Richard Voith. 1998. “Parking, Transit, and Employment in a Central Business District.” Journal of Urban Economics 44(1): 4348.
8

Daniel G. Chatman and Robert B. Noland. 2011. “Do Public Transport Investments Increase Agglomeration Economies? A
Review of Literature and Agenda for Research.” Transport Reviews, 31(6): 725-742.
9

See Arthur C. Nelson, Robert Hibberd, Kristina Currans, and Nicole Iroz-Elardo. 2021. Transit Impacts on Jobs, People and Real
Estate. Five volumes. Portland, OR: National Institute of Transportation and Communities, Portland State University; Arthur C.
Nelson and Robert Hibberd. 2019. The Link between Transit Station Proximity and Real Estate Rents, Jobs, People and Housing
with Transit and Land Use Planning Implications. Portland, OR: National Institute of Transportation and Communities, Portland
State University; and Arthur C. Nelson, Matt Miller, Dejan Eskic, Keuntae Kim, Joanna P. Ganning, Reid Ewing, Jenny Liu, Matt
Berggren, Zakari Mumuni. 2015. Do TODs Make a Difference? Portland, OR: National Institute of Transportation and
Communities, Portland State University.
10

Todd Litman. 2020. Rail Transit in America: A Comprehensive Evaluation of Benefits. Victoria BC: Victoria Transportation
Institute.
11

Daniel J. Graham. 2007. “Agglomeration, Productivity and Transport Investment.” Journal of Transport Economics and Policy
41(3): 317–343.
12

For a review, see Dan Malouff,. “Why Cities Rarely Build Monorails, Explained.” Greater Greater Washington, May 1, 2018,
https://ggwash.org/view/67201/why-cities-rarely-build-monorails-explained.
13

See “Seattle Center Monorail,” 2021, (https://en.wikipedia.org/wiki/Seattle_Center_Monorail).

14

See “Metromover,” 2021 (https://en.wikipedia.org/wiki/Metromover).

15

See “Las Colinas APT System,” 2021, (https://en.wikipedia.org/wiki/Las_Colinas_APT_System).

16

See “Las Colinas, Irving Texas.” 2021 (https://en.wikipedia.org/wiki/Las_Colinas,_Irving,_Texas).

17

Technically, the first system is the Hawthorne, California test tunnel but it does not provide transit services.

18

Much of this discussion is adapted from “The Boring Company,” 2021 (https://en.wikipedia.org/wiki/The_Boring_Company).

19

See Christof Spieler. Train, Buses, People, 2nd ed. Washington, D.C.: Island Press, 2021, p. 48.

20

For a review of the concept and challenges, see Shelagh Dolan. “The Challenges of Last Mile Delivery Logistics and the Tech
Solutions Cutting Costs in the Final Mile.” Business Insider, January 21, 2021, www.businessinsider.com/last-mile-deliveryshipping-explained.
21

For an overview of the details, see Alan Ohnsman. “Nuro Building Las Vegas Factory, Test Track For Electric Delivery Robots.”
Forbes, August 26. 2021, www.forbes.com/sites/alanohnsman/2021/08/26/nuro-building-las-vegas-factory-test-track-forelectric-delivery-robots/?sh=23ca0a915e87.

Brookings Mountain West | March 2022

19

22

Excerpted from Nevada Governor’s Office of Economic Development. “Governor Sisolak Welcomes Nuro to Southern
Nevada, ” news release, August 26, 2021, https://goed.nv.gov/governor-sisolak-welcomes-nuro-to-southern-nevada/.
23

For details of the agreement, see Nevada Governor’s Office of Economic Development. “7A Nuro Inc. Board Packet.” March
31, 2021, https://goed.nv.gov/wp-content/uploads/2021/03/7A.-Nuro-Inc.-Board-Packet-2.pdf.
24

Nevada Governor’s Office of Economic Development. “Governor Sisolak Welcomes Nuro to Southern Nevada.”

25

See “Driverless Cars Are Taking Longer Than We Expected. Here’s Why.” New York Times, July 14, 2019,
www.nytimes.com/2019/07/14/us/driverless-cars.html
26

Much of the discussion is adapted from Leanna Garfield. “15 remarkable images that show the 200-year evolution of the
Hyperloop." Business Insider, February 21, 2018, www.businessinsider.com/history-hyperloop-pneumatic-tubes-astransportation-2017-8.
27

This discussion is adapted from “Hyperloop,” 2021 (https://en.wikipedia.org/wiki/Hyperloop).

28

This was the vacutube scheme envisioned by science fiction writer Robert Heinlein in his 1956 novel Double Star.

29

Elon Musk. “Hyperloop Alpha,” 2021 (www.tesla.com/sites/default/files/blog_images/hyperloop-alpha.pdf).

30

See Ross Rollo. “Virgin Hyperloop Shows Off the Future: Mass Transport in Floating Magnetic Pods.” Reuters, May 6, 2021,
www.reuters.com/lifestyle/science/virgin-hyperloop-shows-off-future-mass-transport-floating-magnetic-pods-2021-05-06/.
31

See Virgin Hyperloop, “Project Pegasus,” 2022 (https://virginhyperloop.com/).

32

See Anamaria Sillic. “What Is Hyperloop and When Will IT Be Ready?” Discover, February 13, 2021,
https://www.discovermagazine.com/technology/what-is-hyperloop-and-when-will-it-be-ready.
33

Although Amtrak’s Acela trains can reach these speeds along portions of the Boston-Washington, D.C. corridor, track
improvements supporting these speeds are lacking across much of the system and with several stops it is rare for trains to
achieve high-speed speeds except only on short stretches. See “High-speed Rail in the United States,” 2021
(https://en.wikipedia.org/wiki/High-speed_rail_in_the_United_States).
34

For detailed analyses and discussions, see “High Speed Rail Alliance,” 2021 (https://hsrail.org/).

35

For discussions on lobbying efforts to do so, see “Fund High-Speed Rail,” 2021 (http://ushsrcoalition.org/).

36

This summary is adapted from “Brightline,” 2021 (https://en.wikipedia.org/wiki/Brightline#Brightline_West).

37

Brightline operates a private rail system in Florida, but it does not achieve true high-speed metrics.

38

See Romy Vargheses. “Fortress to Finalize Financing Plans for $8 Billion Vegas Rail Line.” Bloomberg, September 28, 2021,
www.bloomberg.com/news/articles/2021-09-28/fortress-to-finalize-vegas-rail-line-financing-in-six-months.

20

39

See “Brightline West,” 2021 (https://www.gobrightline.com/west-coast-expansion).

40

See Arthur C. Nelson and Robert E. Lang. 2011. Megapolitan America. New York: Routledge.

Brookings Mountain West | March 2022

Brookings Mountain West

Acknowledgments

Established in 2009, Brookings
Mountain West is a partnership
between the University of Nevada,
Las Vegas (UNLV) and the
Washington, D.C.-based Brookings
Institution. Brookings Mountain West
brings the Brookings tradition of highquality, independent, and impactful
public policy research to the issues
facing the dynamic and fast-growing
Intermountain West region. Building
upon work at Brookings and UNLV,
our community engagement and
research initiatives focus on helping
metropolitan areas like Las Vegas
grow in robust, inclusive, and
sustainable ways. Brookings
Mountain West provides a platform
to bring ideas and expertise together
to enhance public policy discussions
at the local, state, and regional level.

The author thanks Interim Executive Director of
Brookings Mountain West, David F. Damore, UNLV
Director of Brookings Mountain West, William E. Brown,
Jr., and Brookings Institution Metro Fellow, Joseph Kane,
for their input. The author acknowledges Ashley LeClair,
Brookings Mountain West, who provided valuable editing
and design expertise in the final production of this report.

Learn more at:
brookingsmtnwest.unlv.edu

About the Author
Arthur C. Nelson is a Professor of Urban Planning and
Real Estate Development, and Geography, Development
and Environment at the University of Arizona. Nelson’s
areas of expertise are in demographics and the built
environment, transit-oriented development, urban
containment policies and outcomes, and efficient
development patterns. Nelson earned his Ph.D. in Urban
Studies focusing on regional economics at Portland State
University.

